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ABSTRACT: Zooplankton biomass, abundance and allometric patterns along an eutrophic gradient at
Furnas reservoir (Minas Gerais, Brazil). The aim of this study was to describe the zooplankton
composi t ion ,  a l lometry ,  abundance and b iomass a long a t rophic  grad ient  a t  Furnas
Reservoir. Furnas dam is located few kilometres downstream the mouth of Sapucaí River
(Minas Gerais, Brazil), being one of the biggest reservoir in Brazilian Southwest (1440 Km2,
22.6 x 109 m3) .  Zooplankton was sampled by vert ical hauls in three different campaigns
along Rio Sapucaí River and Rio Grande River, with the use of a planktonic net (mesh size:
90 µm). Highest values of abundance and biomass were recorded in Rio Sapucaí River
subsystem. Cladocera and Cyclopoida were more abundant in the eutrophic stations (at
Rio Sapucaí River) .  Calanoida as Argyrodiaptomus furcatus and Notodiaptomus iheringi
dominated the oligotrophic sites. Some species varied in size within the trophic gradient.
There was a tendency for the appearance of proportionally bigger adults of A. furcatus in
eutrophic sites. However, the Cladocera such as Diaphanosoma spp. does not seem to
present important al lometric alterat ion along the studied gradient. Final ly we observed
that sazonal i ty affected the zooplankton structure. Thus, in the rainy season, biomass
showed a decrease of at least 40% in all collected sites.
Key-words: Zooplankton, allometry, biomass, abundance.

RESUMO: Padrões de abundância, biomassa e alometria do zooplâncton ao longo de um gradiente trófico
no reservatório de Furnas (MG, Brasil). O objetivo deste trabalho foi o de descrever a composi-
ção, alometria, abundância e biomassa da comunidade planctônica ao longo de um gradi-
ente de trof ia no reservatório de Furnas. A represa de furnas está local izada a alguns
quilômetros da desembocadura do rio Sapucaí (Minas Gerais, Brasil), sendo um dos maio-
res reservatórios do sudeste brasileiro (1440 Km2, 22,6 x 109 m3). O zooplâncton foi amostrado
através de arrastos verticais na coluna d’água em três campanhas diferentes ao longo dos
rios Sapucaí e Grande, sendo usado, para isto, uma rede de plâncton de 90 µm de malha.
Os maiores valores de abundância e biomassa foram encontrados no subsistema do rio
Sapucaí. Cladocera e Cyclopoida foram os grupos mais abundantes nas estações eutróficas.
Ca lanoida ,  como Argyrodiaptomus furcatus e Notodiaptomus iher ing i  dominaram as
regiões mais oligotróficas. Algumas espécies variaram em tamanho ao longo do gradiente
de trofia. Houve uma tendência para o aparecimento de maiores indivíduos adultos de
A.  furcatus em ambientes mais eutróf icos.  Já Diaphanosoma spp. não demonstraram
importantes variações alométricas ao longo do gradiente estudado. Finalmente observa-
mos que a sazonalidade afetou a estrutura zooplanctônica no lago, sendo os valores de
biomassa durante a estação chuvosa, cerca de 40% menores do que durante a estação seca.
Palavras-chave: zooplâncton, alometria, biomassa, abundância.

Introduction

Eutrophication is a natural process in
lent ic  ecosystems (Esteves,  1988)  and
basically it refers to a nutritional enrichment
of  water  bodies ,  main ly  wi th  essent ia l
nut r ients  as phosphorus and n i t rogen
(Ryding & Rast, 1989). Common sources of
cultural eutrophication are due to sewage,
erosion of land, and even the air is a source

of phosphorus input ,  causing cont inual ly
high product ion that  s lowly changes the
food web (Lampert & Sommer, 1997).

S tud ies about  the impact  o f
eut rophica t ion upon zooplankton
abundance and composi t ion have a long
tradition in limnology. In Brazilian reservoirs,
some studies (Esteves & Sendacz,  1988;
Giani ,  1984;  Matsumura-Tundis i  & Rocha,
1983; Arcifa, 1984; Sendacz, 1984; Arcifa et
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al., 1992; Bini et al., 1997; Pinto-Coelho, 1998)
ind icated a re la t ionship between the
changes of  p lankton communi ty  and
eut rophicat ion processes.  But ,
notwithstanding the large number of studies
about  the changes of  zooplankton
composition and abundance in response to
trophic gradients, there are only few studies
(Pace, 1986; Sendacz, 1984; Pinto-Coelho,
1987; Esteves & Sendacz, 1988; Xi He et al.,
1994;  Gaedke,  1993;  P into -Coelho &
Corgosinho, 1998; Rull Del Aguila, 2001, Rull
Del Aguila & Pinto-Coelho, in prep.) that take
in to account  the zooplankton b iomass
dynamics .  Addi t iona l ly ,  beyond nut r ient
availabil i ty, zooplankton can be regulated
by top-down effects (Santos et al., 1994).

The aim of this paper was to describe
the horizontal distr ibut ion of zooplankton
abundance and biomass along an eutrophic
gradient in Furnas reservoir. Additionally we
analysed Argyrodiaptomus furcatus  and
Diaphanosoma spp.  a l lometr ic  pat terns ,
a t tempt ing to  f ind some ind ica t ion o f
predatory or  det r i t ivory chain impact  on
these organisms.

Material and methods

Study Site
Located at Rio Grande River (20°40’S,

46°19’W), South of Minas Gerais state (Brazil),
Furnas is the biggest reservoir of Brazilian
Southeast (1,440 Km2 of flooded area; Zmax:

90 m; Ζ:  13  m)  be ing composed by two
subsystems. The Rio Grande River (the cen-
tral water body) receives their waters from
a crystalline plateau, while Rio Sapucaí River
and their tributaries run along a large area
subjected to an intense agricultural activity.

A l though present ing low ionic
concent ra t ion and h igh water  co lumn
transparency a long most  o f  i ts  a rms
(Figueredo, 2000), the existence of sewage
discharge in some of its tributaries as well
as the high water residence time (160 days)
cont r ibute  for  a  marked water  qua l i ty
variation along its horizontal axis (Sá, 1994).

Samples were taken in seven stations
along Rio Grande and Rio Sapucaí  River
(F ig .  1 ) :  Rio Grande subsystem- Manguei -
ras-  Located 3 km upstream from the dam,
at  the main water  body of  the reservoi r
(depth: 56.5 m); Rio Turvo- Situated between
Mangueiras and the confluence between Rio
Sapucaí River and Rio Grande River (depth:
32 m);  Rio Grande River -  S i tuated at  Rio
Grande River, before the confluence with
Rio Sapucaí  R iver  (depth :  54.5 m) ;  R io
Sapucaí subsystem- Shangrilá- Located near
the confluence between Rio Grande River
and Rio Sapucaí  R iver  (depth :  29 .5  m) ;
Balsa de Guapé-  S i tuated at  Rio Sapucaí
River just  before i ts conf luence with Rio
Grande River (depth: 33.0 m); Itaci- Located
at Rio Sapucaí River between Carmo do Rio
Claro and I taci ci t ies (depth: 22.5 m) and
Fama- Situated at Rio Sapucaí River (depth
= 15 m).

Figure 1- Distribution of the sampled sites along Furnas Reservoir (MG, Brazil).
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Sampling procedures
Zooplankton samples were obtained by

vertical hauls along the entire water column.
During this process we used a conical net
with 22 cm of diameter and 90 µm of mesh
size .  Samples were s tored in  200 ml
polyethylene bott les, stained with Bengal
Rose and f ixed wi th formal in  4%.  Water
t ransparency,  temperature and dissolved
oxygen a t  the top and bot tom of  the
sampling sites were obtained with the use
of  a  Secchi  d isk and Yel low Spr ings ®

oxymeter - thermis tor  equipment
respectively.

At the laboratory, subsamples of 1 ml
were obta ined using a Hensen-Stempel
pipette; 700 organisms were counted and
measured (with Zeiss graduated ocular) from
each sample in  a  re t icu la ted Sedgwick -
Raf ter  chamber,  wi th the use of  a Nikon
microscope.

To test i f  the size of the zooplankton
changes along an eutrophic gradient, what
could be an ev idence of  zooplankton
predat ion by visual ly or iented f ishes, we
measured approximately thirty to fifty adults
males of A. furcatus, since the numbers per
sample were sufficient. For Diaphanosoma
spp. we used the values obtained from the
counting process.

Biomass calculation
For each planktonic group, the biomass

were calculated by the allometric equations
proposed by McCauley (1984):

B=axLb

where: B- Biomass in µgPs; L -  Length
in mm; a and b -  spec i f ic  a l lomet r ic
coef f ic ients  for  each ana lysed taxon:
Daphnia spp.  (a=  6 .0  and b= 3 .62 ) ;
Diaphanosoma spp. (a= 6.95 and b= 2.07);
Bosmina spp.  (a=  15 . 1  and b= 2 .53 ) ;
Cer iodaphnia spp.  (a= 15 .1  and b= 2.53) ;
Cyclopoida (a= 4.18 and b= 2.64); Calanoida
(a= 6.81 and b= 2.11), Nauplii (a= 1.64 and b=
0.57) and Rotifera (a= 1.2 and b= 3.0).

Data analysis
Comparisons among the Sapucaí and

Rio Grande River were made by the ANOSIM
test  for  abundance and b iomass.  The
ordination and classification of the stations
in accordance with their similarity along the
studied gradient were obtained by a non-
metr ical  mult id imensional  scal ing (NMDS)
method and by a Cluster analysis using the

Bray-Curtis dissimilarity index.
For A. furcatus and Diaphanosoma spp.,

we also used the ANOSIM test in order to
ver i fy  poss ib le d i f ferences between the
studied subsystems of the reservoir.

Results

Physical and chemical data
Isothermy was found in the water

column in almost all studied sites monitored
in June 1994 and July 1995. In February 1995,
there was a notable thermal strat i f icat ion
in all stations, except for Itaci (Tab. I).

Rio Grande River subsystem presented
the highest Secchi values. Dissolved oxygen
patterns indicated the presence of vertical
gradients  a long the water  co lumn,  wi th
some cases with anoxic condit ions in the
reservoi r  main ax is .  R io Sapucaí  R iver
subsystem exhibited, generally, the highest
values of dissolved oxygen.

Taxonomic composition
With regard to the macro (600-2000µm)

and mesozooplankton ic  (200-600 µm)
composit ion, Furnas reservoir  presents a
re la t ive ly  wel l  d ivers i f ied fauna,  wi th  10
Cladocera species, 3 species of Copepoda
Cyclopoida and 4 spec ies o f  Copepoda
Calanoida (Tab. II).

Abundance and Biomass
The major  d i f ferences between the

sta t ions located a t  R io Grande and Rio
Sapucaí River, observed in June 1994, were
also seen in the other two periods (February
1995 and Ju ly  1995) .  H igh va lues of
abundance and biomass were recorded for
the Rio Sapucaí River subsystem (Fig. 2 A
and B; Tab. III and IV). In June 1994 and July
1995 the highest abundance and biomass
values were found in Fama and the lowest,
in Balsa de Guapé. In February 1995, the
highest  abundance and b iomass va lues
decreased in  the Sapucaí  subsystems
although there was a conspicuous increase
in abundance and biomass in direction to
the confluence between Rio Grande  and
Sapucaí River. In February 1995, there was
a biomass decrease of at least 40% in all
stat ions.

Resul ts  f rom the nonmetr ic
multidimensional scaling (NMDS) and Cluster
ana lys is  (Figs .  3  and 4 )  conf i rmed the
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Table I: Temperature (ºC), dissolved oxygen (DO) and water transparency (Secchi) of the sampled sites in
June 1994, February 1995 and July 1995 at Furnas Reservoir (MG,Brazil).

Table II: List of encountered species of zooplanktonic organisms along the studied period in Furnas reservoir
(MG, Brasi l ) .

Copepoda Cladocera 
       Cyclopoida       Alona rectangula Sars, 1861 

      Thermocyclops minutus Lowndes, 1934       Bosmina spp. 

      Thermocyclops decipiens Kiefer, 1929       Bosminiopsis deitersi Richard, 1895 

      Mesocyclops ogunnu Onabamiro, 1957       Ceriodaphnia cornuta Sars, 1886 

       Calanoida       Ceriodaphnia spp 

      Argyrodiaptomus furcatus Sars, 1901       Daphnia spp. 

      Notodiaptomus iheringi Wright, 1935       Diaphanosoma spp. 

      Scolodiaptomus corderoi Wright, 1931       Moina micrura Kurtz, 1874 

      Notodiaptomus brandorffi Reid, 1987 Diptera 
       Chaoborus spp. 

 

Figure 2: Zooplankton abundance (A) and biomass (B) along the studied sites in June 1994, February 1995
and July 1995 at Furnas Reservoir (MG, Brazil ) .  FM= Fama; IT= Itaci; BG= Balsa de Guapé; SH=
Shangri lá; RG= Rio Grande; RT= Rio Turvo; MN= Mangueiras.

  Tº D.O (mg.L -1) Secchi (m) 

Localities  06/94 02/95 07/95  06/94 02/95 07/95  06/94 02/95 07/95 

Fama Top 18.00 25.00 26.00  7.50 8.50 7.63  3.00 0.50 4.00 

(Zmax=15.0m) Bottom 18.50 23.00 19.00  7.00 5.60 0.75     

Itaci Top 20.50 26.00 22.50  7.70 8.40 7.50  3.10 1.00 3.80 

(Zmax=22.5m) Bottom 20.50 25.00 22.00  6.90 0.20 0.65     

Balsa de Guapé Top 22.00 26.50 21.00  7.40 7.40 8.00  2.70 2.20 4.10 

(Zmax=33.0m) Bottom 20.50 21.50 21.00  0.40 0.10 0.25     

Shangrilá Top 21.50 26.00 20.00  7.00 8.00 6.38  3.50 3.00 4.50 

(Zmax=29.5m) Bottom 20.00 23.00 20.00  0.00 0.40 0.75     

Rio Grande Top 22.00 26.00 21.00  7.40 8.00 7.30  4.00 2.50 4.20 

(Zmax=54.5m) Bottom 20.50 20.00 20.50  0.00 0.00 0.00     

Rio Turvo Top 20.00 26.00 20.00  7.00 7.20 6.38  7.00 3.00 4.50 

(Zmax=33.0m) Bottom 20.50 22.50 20.50  0.00 1.30 0.00     

Mangueiras Top 22.00 25.50 20.50  7.20 7.90 7.40.  5.20 2.80 4.80 

(Zmax=61.0m) Bottom 19.50 20.00 20.00  0.00 1.10 0.00     

 

A B
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patterns ci ted above. For abundance and
biomass in June 1994 and in July 1995, the
eutrophic sites showed a distinct ordination
along the studied gradient (Fig. 3 A and E;
4 A and E), or grouped together (Fig. 3 B
and F; 4 B and F) .  In February 1995, the
pat terns were obscured by the c lose
ord inat ion and c lass i f ica t ion of  spat ia l ly
distant locations even subjected to different
t rophic condi t ions in June 1994 and July

1995 (Fig. 3 C and D; 4 C and D).
Large Cladocera (Daphnia  spp ,

Diaphanosoma spp.  and Moina micrura) ,
smal l  C ladocera (Bosmina spp. ,
Bosminopsis deitersi and Ceriodaphnia spp.;
except for February 1995) and Cyclopoida
exhib i ted h igh va lues of  abundance and
biomass in the eut rophic s ta t ions,  whi le
Calanoida dominated the oligotrophic sites.

Another very illustrative picture can be

Figure 3: Ordination and classification of the studied sites (abundance data) in Furnas Reservoir. A and D=
June 1994; B and E= February 1995; C and F= July 1995. BG= Balsa de Guapé; Sang= Shangrilá; RG=
Rio Grande; RT= Rio Turvo; Mang= Mangueiras

A B

C D

FE



 CORGOSINHO, P.H.C.. & PINTO-COELHO, R.M.   Zooplankton biomass, abundande and allometric...220

observed when we analyse the relat ive
contr ibut ion in biomass of the most
representative zooplanktonic groups. Large
size herbivores (Daphnia spp., Diaphanosoma
spp. and Copepoda Calanoida) contributed,
with some exceptions, to more than 40% of
the biomass in all locations. At Rio Sapucaí
River subsystem, the Diaphanosoma spp.
and Calanoida biomass was higher than 40%
of the total  biomass. For meso- and

microzooplanktonic  organisms (Bosmina
spp.,  Cer iodaphnia spp. and naupl i i ) ,  the
biomass remained below 35% in almost all
the stations.

Fol lowing ANOSIM resul ts  for
abundance data,  there was no di f ference
between the two subsystems in February
1995,  whi le  for  b iomass,  a  s ign i f ica t ive
difference was only observed in July 1995
(Tab. V).

Figure 4: Ordination and classification of the studied sites (Biomass data) in Furnas Reservoir. A and D=
June 1994; B and E= February 1995; C and F= July 1995. BG= Balsa de Guapé; Shang= Shangrilá;
RG= Rio Grande; RT= Rio Turvo; Mang= Mangueiras

A

C

E

B

D

F
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Allometric patterns
Adults of A. furcatus seem to be

proportionally bigger in eutrophic sites as
Fama and Itaci (Fig. 5 A). However,
Diaphanosoma spp. did not exhibited any
important allometric pattern along the studied
gradient.

In accordance with ANOSIM results, the
a l lomet r ic  pat te rns o f  A.  furcatus  and
Diaphanosoma spp.  d id  not  d i f fe r
signif icantly between the two subsystems
of the reservoir (Tab. VI).

Table V: ANOSIM results for zooplankton abundance and biomass data in June 1994, February 1995 and July
1995. R= correlation values; P= level of significance.

Figure 5: allometric patterns of A furcatus (A) and Diaphanosoma (B) along the studied sites in June 1994,
February 1995 and July 1995 at Furnas Reservoir (MG, Brasil) .

Table VI: ANOSIM results for Argyrodiaptomus furcatus and Diaphanosoma allometric data in June 1994,
February 1995 and July 1995. R= correlation values; P= level of significance.

Species June 1994 February 1995 July 1995 

 R P R P R P 
Argyrodiaptomus furcattus 0.167 0.800 0.019 0.929 0.056 0.314 
Diaphanosoma spp. 0.019 0.929 0.111 0.286 0.296 0.143 

 

Discussion

Eutrophication processes heavily affect
zooplankton distr ibution (Bays & Crisman,
1983; Blancher, 1984; Pace, 1986; Esteves &
Sendacz,  1988;  Seda & Devet ter ,  2000) .
Commonly there are changes of
zooplankton abundance and biomass along
the evolu t ion of  lake eut rophicat ion .  In
Brazi l ian reservoirs,  some studies (Giani ,
1984; Arcifa, 1984; Sendacz, 1984; Esteves
& Sendacz, 1988; Arcifa et al., 1992; Bini et
al. , 1997; Pinto-Coelho, 1998; Pinto-Coelho

& Corgosinho, 1998; Rull del Aguila, 2001)
have indicated that zooplankton are affected
by eutrophic processes, occurr ing, as we
found here, an increase of abundance and/
or biomass values with the increase of the
eutrophic condit ions.

High levels of organic matter (Patalas,
1972;  Gannon & Stemberger,  1978;  Pace,
1986) accelerate eutrophication processes
and via a cascade effect ,  can promote a
change in  the zooplankton taxonomic
composi t ion and d ivers i ty  (Hutch inson,
1967; Margalef ,  1983; Esteves & Sendacz,

Variables  June 1994  February 1995  July 1995 

  R P  R P  R P 
Abundance  0.426 0.057  0.352 0.171  0.815 0.029 

Biomass  0.259 0.171  0.037 0.543  0.630 0.057 

 

A B
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1988;  Lampert  & Sommer 1997) .  Some of
the zooplankton changes are due to
differential capacity of response exhibited
by different planktonic organisms to a par-
t icular environmental propert ies tr iggered
by eut rophicat ion .  For  example ,  some
authors (Sendacz & Kubo, 1982; Sendacz et
al . ,  1984, 1985) veri f ied the preference of
Argyrodiaptomus furcatus for ol igotrophic
envi ronments ,  whi le Sco lod iaptomus
corderoi prefer mesotrophic   to eutrophic
conditions ( Sendacz & Kubo, 1982; Arcifa,
1984; Sendacz et al. ,  1985). For cyclopoid
copepods,  Thermocyclops decip iens  i s
more tolerant to the eutrophication proces-
ses ,  occurr ing preferent ia l ly  in  meso to
eutrophic water bodies ( Sendacz & Kubo,
1982;  P in to -Coelho,  1983;  Fre i tas ,  1983;
Giani, 1984; Sendacz et al., 1984, 1985). On
the other  hand,  Thermocyclops minutus
prefer  o l igot rophic  s i tes (Hardy,  1980;
Brandorf et al. ,  1982; Arcifa, 1984). At the
studied area,  Reid & Pinto -Coelho ( 1994)
mentioned that the ecological preferences
of the copepod species in Furnas Reservoir
indicate a species assemblage that is typical
of mesotrophic condit ions, in most of the
sampling si tes. In accordance with these
authors, an hypothetical ranking of species
tolerance for productive warters in Furnas,
might  be:  Argyrodiaptomus furcatus ,
Scolodiaptomus corderoi and Thermocyclos
decipiens in more eutrophic regions, being
fo l lowed by Notodiaptomus iher ing i  and
Thermocyclops minutus  in  more
ol igotrophic areas. Therefore, changes of
zooplankton taxonomic composit ion could
be an ind icat ion of  env i ronmenta l
heterogeneity (Attayde & Bozelli , 1998).

Genera l ly  speak ing,  Cyc lopoida
replaces Calanoida with the eutrophication
(Pace, 1982, Rull del Aguila & Pinto-Coelho,
in prep.), occurring the same in this work.
But for Cladocera, our data do not completely
fi t those found by Rull del Aguila & Pinto
Coelho (in prep.) in Furnas reservoir, where
small Cladocera values were observed in
s i tes wi th h igh t rophic condi t ions,  whi le
large Cladocera prevai led at  ol igotrophic
s ta t ions .  Th is  seems to be a common
pattern along gradients of  eutrophicat ion
and some prev ious s tud ies suppor t  th is
tendency verified by Rull del Aguila & Pinto
Coelho (in prep.). Hence, following this line
of thought, oligotrophic environments would
conta in  insuf f ic ient  energy to  main ta in
smaller zooplanktonic organisms, because
of their higher rates of metabolism (Hall et
a l . ,  1976;  Fenchel ,  1980;  Pace 1982) .

Nevertheless,  in eutrophic environments,
the h igher  propor t ion of  inedib le
phytoplankton (Watson & Kalff, 1981) would
increase the detr i tus accumulat ion,  thus,
enhancing the biomass of bacteria and of
smaller zooplanktonic organisms. In Furnas,
we d id not  make any ef for t  toward the
measurement of phytoplankton edibility and/
or  o f  bacter ia l  p roduct ion and micro -
mesozooplankton herb ivory. However,  in
this work, s ince biomass and abundance
of  smal l  and large Cladocera increased
concomitantly along the eutrophic gradient,
wi th the h ighest  va lues occurr ing in  the
more eutrophic sites, thus, we believe that
our  data  do not  endorse Gannon &
Stemberger (1978) hypothesis of resource
allocation along eutrophic gradients, since
the macrozooplankton is not substituted by
meso and microzooplanctinic organisms in
more eutrophic sites.

The importance of the relative densities
of  predator  and prey in  determin ing
zooplankton abundance and a l lometr ic
properties has been discussed intensively
(Brooks & Dodson, 1965; Zaret & Kerfoot,
1975) .  Commonly ,  p lankton taxonomic
composition and allometric patterns change
due to interact ions with visual ly -or iented
predators .  Meanwhi le ,  we should have
caution to make such assertions in face of
the zooplankton pos i t ion in  the t rophic
chain,  s ince the size and composit ion of
these organisms could be also structured
by bottom-up effects. So before any f inal
statement, we need to evaluate under what
circumstances zooplankton is controlled by
det r i tus  cha in  or  by d i rec t  impact  by
se lect ive or  non-se lect ive predators
(Bergquist et al., 1985).

Our allometric data of A. furcatus leads
to two a l ternat ive hypothes is :  a )  H igh
turbidi ty of I taci  and Fama could impose
some difficulty to those predators that find
and pursue the i r  prey v isua l ly  (Zare t  &
Kerfoot ,  1975) ,  thus favouring large body
organisms;  b )  due to the eut rophic
condit ion,  these si tes might be select ing
larger  and wel l  nour ished organisms.
Never the less P in to -Coelho & Corgosinho
(1998) found high levels of lipids at the more
ol igot rophic s i tes of  Furnas reservoi r ,
probably indicating that the first hypothesis
is the correct one.

I t  is  very  d i f f icu l t  to  es tab l ish a
relat ionship of cause and effect between
an a l lomet r ic  pat te rn  and a  poss ib le
predation without a suitable experimental
procedure. But the absence of any allometric
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pattern could be an indication of absence
of predation pressure by vertebrates upon
a given kind of prey. In this context, i t  is
very in terest ing the absence of  any
allometric pattern in Diaphanosoma spp.
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